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$\partial_{\tau}^{2}X-\partial_{\sigma}^{2}X=-$ (a$\tau$Z $+\partial_{\sigma}Z$ ) $X$,
$\partial_{\tau}^{2}\mathrm{Y}-\partial_{\sigma}^{2}Y=-(.\partial_{\tau}Z+\partial_{\sigma}Z)1’$. (1)
$\partial_{\tau}^{2}Z-\partial_{\sigma}^{2}Z=(\partial_{\tau}X+\partial_{\sigma}X)X+(\partial_{\tau}1’+\partial_{\sigma}1^{-}.)Y$,
$(X, 1’, Z)$ , $\tau$ , $\sigma$
(1) # 3 $Z$- , Z-
soliton





3 $Z$- , $Z$- soliton , $(1+1)$
3
, phase spac.e

















$7i= \frac{1}{2}[\frac{1}{R^{2}}\pi_{\theta}^{2}+R^{2}(\partial_{\sigma}\theta)^{2}+(\pi_{Z}+\frac{1}{2}R^{2})^{2}+(\partial,Z)^{2}+\pi h+(\partial_{\sigma}R)^{2}+R^{2}\alpha \mathrm{z}]$


















\ominus $=R^{2}.\partial_{\tau}\theta,$ $\partial_{\tau}\mathrm{O}-=R^{2}c?_{\sigma}\theta$ (5)
(1) $\theta$ 7(R2 $\tau\theta$ ) $-\cdot\partial\sigma\dot{(}R^{2}\partial_{\sigma}\theta)=0$ (4) 3
\mbox{\boldmath $\tau$} $( artial_{7,R^{2}}\Theta)-\cdot\partial\sigma(_{R}^{\partial_{\sigma}\Theta_{-}}=)=0$ B\"ac.klund
, (1) one-soliton
$R=.4\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}\eta,$ $\theta=\Omega(\tau-v\sigma)+\theta_{0}$ , $Z=Z_{0}+\sigma-A$ $\tanh$ y7
(4) one-soliton
$R=A$ sech $\eta,$ $\ominus=4\Omega A(1+v)\tanh\eta$ , $Z=Z_{0}+\sigma-A$ $\tanh$ t7
$\theta$ soliton ,
$\mathrm{O}-$ kink soliton
, , $\ominus$ , $\Theta$ $\theta$ Z-




$\Omega=0.81$ $\Omega$ =0.9 $\Omega=1.0$
-1. one-soliton
75
$\Omega=0$ loop , soliton , $\Omega\neq 0$
loop $\tilde{L}$- soliton , z-
loop , $\Omega>0.81$
soliton loop



















$.\partial_{\sigma}Z\geq 0$ , $Z$ , $\Omega$ $\Omega_{\mathrm{c}\mathrm{r}}=$
$\frac{1}{\sqrt{2(1-v)}}$











-3. Non-loop soliton propagation for eq. (1)
78















, (5) bilinear Equations
$D_{\sigma}S \cdot F=\frac{1}{2i}$D$\tau$Q. $\overline{Q}$











$b_{n}= \frac{1}{4(\overline{\omega}1l+\omega_{n}-\overline{k}_{n}-k_{f1})^{2}}$ $(n=1,2),$ $b_{12}= \frac{1}{4(\omega_{1}+\overline{\omega}_{2}-k_{1}-\overline{k}_{2})^{2}}$ ,
$c_{1}=4(\omega_{1}-\omega_{2}-k_{1}+k_{2})^{2}b_{1}\overline{b}_{12},$ $c_{2}=4(\omega_{1}-\omega_{2}-k_{1}+k_{2})^{2}b_{2}b_{12}$ ,
$d_{12}=16|\omega_{1}-\omega_{2}-k_{1}+k2|^{4}$b,b2 $|$ b1 $2|^{2}$ ,
$\eta_{l},=k_{n}^{\triangleleft}\sigma+\omega_{n}\tau+\delta_{n}+i\theta_{n}$ , $(n=1,2)$ $\omega_{r1}^{2}-k_{n}^{2}=-1,$ $(n=1,2)$





-1- - -1- -




-4-a. $v_{1}=0.12,$ $\Omega$ =0.81, $v_{2}=-0.12,$ $\Omega=-0.81$
soliton (1) $\Omega_{\mathrm{c}\mathrm{r}}$ non-loop
-4-a $\Omega=\pm 0.81$ , loop






-4-b. $v_{1}=0.12,$ $\Omega$ =0.81, $v_{2}=-0.12,$ $\Omega=-0.4$
-4-c. $v_{1}=0.12,$ $\Omega$ =0.9, $v_{2}=-0.12,$ $\Omega=-0.4$
79
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(3) , (1) (4)
(5) B\"ac$\cdot$kl\iota lnd , (1) one-soliton
twO-soliton (4) one-soliton $\mathrm{t}\mathrm{w}^{r}(\succ \mathrm{s}\mathrm{o}1\mathrm{i}\mathrm{t}\mathrm{o}\mathrm{n}$
, , soliton
$\Omega=0$ loop soliton , $\Omega=0$ loop ,
$\Omega$ loop $\Omega>\frac{1}{\sqrt{2(1-v)}}$ kink
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